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Some aspec ts  of t h e  condi t ion equations f o r  the  space t r i angu la t ion  

network are presented i n  t h i s  paper, by-using the r e s u l t s  of t h e  s i m -  

ultaneous measurements of t h e  topocent r ica l  coordinates  and t h a t  of the 

d is tances  from the  t racking  s t a t i o n s  t o  the sa te l l i t e .  The mathematical 

model f o r  t he  network adjustment i s  given by system / 7 /  by applying the  

s imultanei ty  c i r c l e  method. The most probable values  f o r  t h e  measured 

q u a n t i t i e s /  the  d is tances  and the  angular coordinates/  and the  unmeasured 

ones/ the  lengths  and d i r ec t ions  of the chords l i nk ing  t h e  s a t e l l i t e  track- 

ing  s t a t i o n s /  are obtained from the  adjustment. 
2 

/ 

I., L e t  us  assume t h a t  A and B are two e a r t h  s t a t i o n s  t racking a satell i te / 

P i s  the  c e l e s t i a l  pole;  S is  the  s a t e l l i t e  pos i t i on . . a t  a given moment; 

S A / d A ,  dA/ and S / & B ,  d / - i s  the p ro jec t ion  i n  a c e l e s t i a l  sphere B B 

of t h e  sa te l l i t e  p o s i t i o n  S from A and B and t h e i r  corresponding equa to r i a l  

topocentr ic  coordinates  a t  the  moment of observation; X / A , D , /  - i s  the 

p ro jec t ion  on a c e l q s t i a l  sphere the  range o r  e x t e n t  of t h e  d i r e c t i o n  

connecting s t a t i o n s  A and B; rA and r are the  d is tances  from A and B 

t o  S a t  the  moment of ob'servation. Let  us  designate  by letters a ,b ,c ,  

B 

A 
the  i n t e r i o r  and e x t e r i o r  angles  of t r i a n g l e s  of ABS, where a=SAQ, b= 
A 'A 
SBQ and C= ASB. 

A B  The angular  coordinates  from S S and Q, corresponding to  the  given 

pos i t i on  of t he  satel l i te ,  are connected w i t h  the  adjustment of t he  

s imultanei ty  c i r c l e  method [l] e 

adjustment is  given i n  a r t ic le  [2]. 

t o  t h i s  s a t e l l i t e  p o s i t i o n  i s  connected with angular  coordinates  wi th  one 

'. 
..I.. The l i n e a r  p o s i t i o n  of t h i s  condi t ional  
\ 

The length of t he  s ides  corresponding 

of the  following equations: 
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I 

- L = 0, if r A and r B are measured; 

1 
A .  - L = 0, only if r is measured; 

I '  

' - L = 0, only if rB is measured; 

where L - length of the sides AB, while 
- .  -. . 

car ab sin &sin D +cos dA cos D cos (ot*-LI) 

os b - sh d'sin b + rDt 6'm D cPs(a'-A) 

cos c - an d*sin.d'+cOs d"casd'cor(or*-d) . .  
. .  . .  . .  
. .  . .  . . .  . , ' .  . .  . .  

. .  __ . . . e  __ . . ' 

/, 

"The linearly angular" condition of the equation will have the follow- 
- .- - -. . i ._ - 

ing expression: 1 

- , .  & v i  + b;ve *a; %* + a;v& t a; v,. + Cr: v&a - 6 / 
_. - - I .  

where "- ' 6' * rg* 9 vs", I&. , Vd. -are corrections in the measured 

quantities, ad L, 64 AD  are the corrections in the non-measured quan- 
tities. A coefficience in free members are expressed by the following 

f onnulas : 

Case I. Measured )LA 8 fi' 

, . _ . . .  

s. . ' 

1) ii k* 
I .  

, .  i' . , . . . . . 

, 

_- L = the approximated values of the length of sides AB. 
. .  . 
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A Case 11. Only r6 is measured. 

L - the approximated values of the length of 1 

Case 111. Only YB is measured. 

sides' AB, 

L - the approximated vakues of the length of the sides AB. 

In all three cases we obtain: 
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2. Besides the two above mentioned forms of cond i t iona l  equations of 

J 

llangular" and accordingly l l l i n e a r l y  angular" cond i t iona l  equations f o r  

t r ang le s ,  formed from chords are constructed by one angular condi t ional  

. equations relative t o  t h e  unmeasured q u a n t i t i e s  

63. We now assume a cosmic t r i angu la r  network having a chord t. A t  t he  

ends of each chord, are e f f e c t e d  simultaneous measurements of angular  

cooridnates  and the  length of the  s ides .  For each observed p o s i t i o n  of 

the  satel l i te  the re  corresponds one "angular" [ 21 and one ' 'linear angular" 

cond i t iona l  adjustment of t he  form [ 2 ] .  The system of cond i t iona l  ad- 

justments of the  ent i re  network in a matrix presenta t ion  is as follows: 
r, 

1 %  

i 

1 

where' 

/ 

I/ *- Transposi t ion Sign 
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a 

I 
a . 

8 

, /8/ 

/ 

( i - 4 2 ,  a. * LI 4-2, *.p.nc) 
I I t # 

Coefficients 4L &iL ,+a diu, +da , a;,k , obziz (I 

/?A 9 

or /5/- 

[ 2 ]  . 

are calculated w i t h  the aid of corresponding formulas /3 /$  / 4 / ,  
* 

Submatrixis Ai ,  Bi ,  Wz, Xz, C i, and W are obtained from ar t i c l e  

System /7/ is  solved by the use of formula for the adjustment from 

c21. 
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